Inhibitory effect of several nitric oxide-generating compounds on purified Na+,K(+)-ATPase activity from porcine cerebral cortex.
Nitric oxide (NO)-generating compounds (NO donors) such as sodium nitroprusside, S-nitroso-N-acetylpenicillamine, S-nitroso-L-glutathione, 3-morpholino-sydnonimine (SIN-1), (DL)-(E)-ethyl-2-[(E)-hydroxyimino]-5-nitro-5-3-hexenamide, and 1-hydroxy-2-oxo-3-(N-methyl-3-aminopropyl)-3-methyl-1-triazene inhibited the Na+,K(+)-ATPase activity purified from porcine cerebral cortex. NO-reducing or -scavenging agents, such as superoxide dismutase or N-(dithiocarbamate)-N-methyl-D-glucamine sodium salt, L-ascorbic acid; and sulfhydryl (SH) compounds, such as dithiothreitol or the reduced form of glutathione, but not alpha-tocopherol, prevented the inhibition of the enzyme activity by all NO donors except sodium nitroprusside. Enzyme inhibition could also be reversed by these SH compounds, but not by superoxide dismutase, L-ascorbic acid, and alpha-tocopherol. 2-(4-Carboxyphenyl)-4,4,5,5-tetramethylimidazolin-1-oxyl 3-oxide (PTIO), which is able to scavenge NO radicals and generate nitrogen dioxide radicals (.NO2), potentiated the inhibition of this enzyme activity induced by all NO donors (except SIN-1). PTIO did not potentiate, but rather attenuated, the SIN-1-induced inhibition. SIN-1 has been reported to release both NO and superoxide and thereby to rapidly form peroxynitrite (ONOO-). These potentiated and attenuated inhibitions of the enzyme activity induced by PTIO plus all of the NO donors except sodium nitroprusside were prevented by SH compounds, but not by superoxide dismutase, L-ascorbic acid, and alpha-tocopherol. These results suggest that NO donors may release NO or NO-derived products, presumably .NO2 and ONOO-, and may inhibit the Na+,K(+)-ATPase activity by interacting with a SH group at the active site of the enzyme.